Based on l-menthol we have developed a synthesis method for potentially useful optically pure methyl-and isopropylbranched 21-member 
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Modern practical medicine successfully employs pharmaceutical preparations with oxygen and nitrogen containing macrocyclic compounds as drug substances. [1] Therefore, the development of methods for obtaining macroheterocycles containing pharmacophoric fragments presents a crucial problem for further modern pharmacology and chemical science.
This report describes a synthetic route to potentially bioactive optically pure methyl and isopropyl branched 21-member macrolide with hydrazide and ester groups fabricated from accessible natural l-menthol.
Experimental
IR spectra in thin layers were recorded on IR Prestige-21 Shimadzu instrument. NMR spectra were recorded in CDCl 3 with TMS internal standard and in МеОН+С 6 D 6 with DSS internal standard on a Bruker AM-300 spectrometer (operating frequency 300. [2] (10.0 g, 58.8 mmol) in 100 ml abs. methanol three drops of conc. H 2 SO 4 were added and left to stand for 24 hrs (with TLC control). Thereafter, methanol was sublimed; the residue was diluted with ethyl acetate (100 ml) and sequentially rinsed with saturated NaCl, NaHCO 3 and NaCl solutions; the organic layer was dessicated with MgSO 4 and sublimed. Yield: 10.3 g (87%) by ester 3, the IR and NMR spectral parameters were similar to those obtained previously. [2] 1,2-Bis((3R,6S)-6-hydroxy-3,7-dimethyl-1-oxooctyl)-hydrazine, 3. To 3.00 g (14.9 mmol) of methyl-(3R,6S)-6-hydroxy-3,7-dimethyloctanoate (2) in 5 ml of dioxane 0.37 g (7.4 mmol) hydrazine monohydrate was slowly dropwise added, stirred for 4 hrs (until disappearance of 2, with TLC control); dioxane was sublimed, and the residue was filtered through Schott filter, under rinsing with 20 ml MTBE. Yield 2.48 g (90%). 
Bis[(1'S,4'R)-1'-isopropyl-6'-methoxy-4'-methyl-6'-oxohexyl]pentane dioate, 4.
To the stirred solution of methyl-(3R,6S)-6-hydroxy-3,7-dimethyl octanoate (2) (3.00 g, 14.9 mmol) in 8 ml abs. pyridine glutaric acid chloranhydride (3.10 g, 7.4 mmol) [3] in 3 ml abs. ether was added, stirred for 24 hrs (until disappearance of 2, TLC control). The reaction mixture was diluted with 50 ml of diethyl ester, sequentially rinsed with 5-pc HCl, saturated by NaCl solution and dessicated with MgSO 4 ; the solvent was sublimed, and the residue was chromatographed. Yield 2.10 g (57%) 
Results and Discussion
The synthesis scheme (Scheme 1) is based on chemoand regioselective transformations of mentholactone 1 obtained from natural l-menthol in two stages. [2] Reesterification of cyclic ether 1 with methanol in presence of H 2 SO 4 gave methyl-(3R,6S)-6-hydroxy-3,7-dimethyl octanoate (2), [2+1]-condensation of which with absolute glutaric acid chloranhydride resulted in bis[(1S,4R)-1-isopropyl-6-methoxy-4-methyl-6-oxyhexyl]pentane dioate (4) .
Involvement of the latter into the [1+1]-condensation reaction with hydrazine hydrate made it possible to get the target macroheterocycle 5 containing hydrazide and ester groups.
An alternative attempt to synthesize the macrocycle 5 via [2+1]-condensation of methyl-(3R,6S)-6-hydroxy-3,7-dimethyl octanoate (2) with hydrazine hydrate followed by [1+1]-condensation of the resulting 1,2-bis((3R,6S)-6-hydroxy-3,7-dimethyl-1-oxooctyl)hydrazine (3) with glutaric acid chloranhydride failed at the second stage, even with another solvent (CCl 4 was changed for 1,4-dioxane) plus the CoCl 2 catalyst previously used in [4] . The structures of the resulting acyclic compounds 3, 4 and macrolide 5 were established by IR, 1 Н and 13 С NMR spectroscopic techniques; the molecular mass was measured using chromatic mass spectrometry.
The IR spectra of the acyclic compound 3 and macrolide 5 do not have an absorption band in the region of 1735 cm NMR data analysis of the compound 5 was performed through comparison of those known for acyclic tetraester 4. The carbon signal of the COOMe grouping in the 13 С NMR spectrum of the product 5 (173.36 ppm), obtained from the initial 4, and proton signals of the hydrazide (NH 2 NHСО) residue (~ 4.90 ppm) in the 1 Н NMR spectrum are absent. This indicates that the compound 5 is not an acyclic product.
Besides a carbon signal of the ester groups (172.43 ppm), we can observe a singlet of NHC=O groups (173.07 ppm) in the 13 С NMR spectrum of the compound 5. Proton spectrum displays a downfield signal (8.06 ppm), the chemical shift value and integral intensity of which correspond to the two protons of NHC=O groups. This is testimony to the formation of a hydrazide [-C(O)NHNHC(O)-] fragment. All these spectral data point out to the formation of the macrocycle 5 with ester and hydrazide functions, that being additionally supported by mass spectrometry data.
Acyclic tetraester 3 and macroheterocycle 5 were investigated under atmospheric pressure chemical ionization (APCI) with recording positive and negative ions (20 eV). In this case we noted very intense peaks of protonated MH + and deprotonated (M-H) -ions as well as their ionic associates with water molecules, since protonation and water solvatization capabilities are well-known facts in the chemistry of amides and hydrazides. [5] 
Conclusions
On the basis of l-menthol we have developed a synthetic method for the optically active macrocycle 5 with two ester and hydrazide functions using [2+1]-condensation of methyl-(3R,6S)-6-hydroxy-3,7-dimethyloctanoate with glutaric acid chloranhydride and [1+1]-reaction of intermediate tetraester with hydrazine hydrate at key stages. The structure of the macrolide 5 was established by IR, 1 
Н and
13 С NMR spectroscopic techniques and chromatic mass spectrometry.
